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e |nitial conditions for hydro:
- multiplicity
- eccentricity

- ecc. fluctuations
- flux tubes and the ridge

® Ridge pure final-state effect or Is It there In
pp @ LHC ?



Inclusive gluon production

KI-factorization:
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Fluctuations of nucleons (“light-cone sources”)

important for
® central / peripheral Au+Au

® smaller systems (Cu+Cu)
@ fluctuations of v,

Standard Eccentricity Participant Eccentricity
Nucleus 1 Y___ Nucleus 2 Nucleus 1
Impact
parameter b b ISEINA Nucleus 2

Participant NS -
Regi-::lrI\:I ‘ . :Zg:glﬁant
, =0, \/ 2 2\2 3
o,—0 (ﬂ'},—g-x) —40%,
€d— 5 € part = i :
o,to Zto

PHOBOS



4.2

=0

Multiplicity —

dN/dn/(N,, /2) at

PHOBOS AuAu —e— 7
PHOBOS CuCu +——=—
MC-KLN AuAu —=— 7
MD—HLN.{IUGU —e—

100 130 200 250 300 350 400
M

part

Centrality -

Very good fit, both Au+Au and Cu+Cu

pretty much down to pp
(too good, actually...)



Multiplicities in Au+Au from
classical YM simulations / MV model

Krasnitz, Nara, Venugop.
hep-ph/0209269
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(N/s)max from entropy production bound
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Pressure gradients and elliptic flow

Coordinate Momentum

space space
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lIdea : Pressure gradients convert spatial anisotropy to momentum anisotropy




ideal Hydro with CGC vs. Glauber
initial conditions

—— CGC, T,__=100MeV
________ BGK, T JDDMEV
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Phys. Lett. B636 (2006) 299
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Transverse density: elh/0B05012
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Drescher and Nara:
nucl-th/0611017
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~ 25-30% effect, comparable to
dissip. correction



Luzum, Romatschke: 0.25 ' [ T l l T |

arxiv:0901.4588
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should be flat
in conformal
limit !
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rather steep (non-hydro like) v,/¢ for Glauber I.C.

— hydro + Glauber ain't good friends !?



scaled flow vs density
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Heinz, Moreland, Song: arXiv:0908.2617
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v, & [eMCKIN - jncreases with centrality!
(unlike Glauber-hydro )

at small b, one should account for fluctuations though.



Noronha, Gyulassy, Torrieri arXiv:0906.4099

AdS Holography: Test of Consistency of Soft + Hard observables
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J. Jia, R. Wei: arXiv:1005.0645

I protMul Glauber bulk:
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fuctuationS Rom ks et on S QRIS

e bin widths h een removed yet
likely to reduce ratio below the model!
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exciting discovery by STAR:
long-range rapidity
correlations at RHIC !

STAR (arXiv:0909.0191)
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Glasma flux tubes
Lappl + McLerran NPA 2006
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propagation of “topological structures” :

J. Takahashi et al, PRL 2009
E. Shuryak, PRC 2009

R. Andrade, arXiv:0912.0703



EPOS String model K. Werner et al,

arXiv:1004.0805

nucleon . &k nonlinear quasi longitudinal
| ) effects color electric field
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Amplitude after radial boost (flow): A=Kp - (QE;
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However, two-particle production

diagrams are Nc-suppressed:
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genuine B-JIMWLK terms g §
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B-JIMWLK four-point function (in Gaussian
approximation), incl. "Nc corrections”:
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* ridge in pp @ LHC ?!



Summary

®non-trivial QCD dynamics determines initial
conditions for hydro:

¢ 1)/s versus T,
¢ v,/e versus centrality (deviation from conform.)
o RY ans Vo2

®initial state also seen via “topological
structures” / flux tubes / long-range correl.
which survive hydro evolution

¢ confirmation from pp @ LHC would
improve our understanding



BACKUP SLIDES



Noronha, Gyulassy, Torrieri arXiv:0906.4099

R, ¢ can test AdS gravity dual models via
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Complete B-JIMWLK four-point function:
(no Gaussian approx.)
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however, “subleading-Nc” piece
contributes at the same order to C(p,q)

Complete Balitsky/JIMWLK four-point function:
(in Gaussian approximation)
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